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FIGURE 1 0.1 1. -ft Basic Components of a WeS-Pipe Spmkfof System (for Si units: 1 in. 25. 4 mm) 



Source: 

NFPA Fire Protection Handbook 
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FIGU RE 1 0.1 1 .7 Hypothetical Sprinkler System 
Installation illustrating Various Water Supply Sources and 
System Attachments 
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Table 4-1 SprJnhJer System and Water Supply Design Requirements tar 

Sprinklered Facilities 



T 



OCCUPAMCY 
CI_ASSIFlCATlON^ 



UgM Ha jard 



Ordinary Hazard 
Group 1 



Ordinary Hazard 
Grgjpg 



Extrs Hazard 
Group 1 



E>;tra Hazard 
Group 2 



SPRINKLER SYSTEM 



DESIGN 

DENSITY 

Umin/m' 



4.1 (0.10) 



6.1 (0 15) 



DESIGN AREA 
m' (ft')" 



HOSE 

STREAM 

ALLOWANCE 

UMin (GPM) 



DURATION 

OF 
SUPPLY 

htinutfls 



jao (3QO0) 



&2 (0,20) 



12.2(0.30J 



16.3(0.40J 



280 (3OO0) 



2S0 (3000) 



£&0 (30OO) 



2&0 (3000) 



^50(2SO]_ 



60 



1900 {50O) 



1900 (500) 



2840 (750) 



2840 [750) 



eo 



90 



120 



120 



■ Refer to Appendiji; 6 far ocwpartCy hazard classificatian. 
'' Se^p^r^gri^ph 4-2.3.3.. 



Note: Hh ptclgclior rsqui'^menls id«n|iMed m T^bie 4-1 aie baBed on starxJard Dornri^fcial 
pradiceB fdliowed thrx3uyhuu( otfilian inrtusEry far highly proledied risk (HPR) iiryfiwrtibi-fi tabfe 
4-t repfestnla ine minimum requirements necHssa^ 1o esliiWiSh mlmmuri comprehensive iiFe, 
inssHin. ord prripeny less praventidH. Tablfr 4-1 ww adapted as a rflsutt from dsiallBd sludivs 
by Factory MuIueiI of loss t-'K^c^ieriCft ftom 1$5£ to 196&. loss sxpsiiarkce in selected 
OcuuparK^S from 1^B6 Id 1977 and Trom 1931-1S9Q, ar^ Ttrtr bsl <]8/l9. 



Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Liflhi Hazard 



Ordinary Hs^ard 



Ordii>ary Hazard 
I 



EKtra Hazard 
Group 1 



EKtra Hazard 
Group 2 



5PRIMKLER SYSTEM 



DESIGN 

DENSITY 



4.1 (0.10) 



DESIGN AREA 



230 (3000) 



6.1 (0.15) 280 (3000) 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



DURATION 

OF 

SUPPLY 

yjnutfls 



__ggQ ( 250) 
1900 (50O) 



6D 



ea 



a. 2 (0,20) 



12.2(0.30) 



16.3 (0.40) 



280 (3OO0) 



1900 (500) 



28<3 (30OO) 



2840 (7&0) 



230 POOO) 



2340 (750) 



' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl. Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCCu|Mf¥>es from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



For a Light Hazard Application: 



► Sprinkler Volume: Design Density (.1 gallons per minute (gpm) 
/ square foot) x Design Area (3000 sf) = 300 gpm. 



Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Ordinary Hs^ard 



Ordii>ary Hazard 
I 



5PRIMKLER SYSTEM 



DESIGN AREA 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



■' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl, Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCCu|Mf¥>es from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



For a Light Hazard Application: 



• Design Density (.1 gallons per minute (gpm) / square foot) x Design 
Area (3000 sf)^^H = 300 gpm. 



• Fire Hose Operation: The volume required for sprinl<ler 

operation is added to the water volume needed for Fire Hose 
operation (250 gpm). In this example, Total Design Flow is (300. 
fpm + 250 gpm) =550 gallons / minute 



Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Liflhi Hazard 



Ordinary Hs^ard 



Ordii>ary Hazard 
Group 2 



EKtra Hazard 
Group 1 



EKtra Hazard 
Group 2 



5PRIMKLER SYSTEM 



DESIGN 

DENSITY 

fGPMrfP} 



4.1 (0.10) 



DESIGN AREA 



230 (3000) 



6.1 (0.15) 280 (3000) 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



DURATION 

OF 

SUPPLY 

yjnutfls 



__ggQ ( 250) 
1900 (50O) 



6D 



ea 



a. 2 (0.2Q) 



12.2(0.30) 



16.3 (0.40) 



280 (3OO0) 



1900 (500) 



28<3 (30OO) 



2840 (7&0) 



230 POOO) 



2340 (750) 



' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl. Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCCu|Mf¥>^S from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



For a Light Hazard Application: 



Design Density (.1 gallons per minute (gpm) / square foot) x Design 
Area (3000 sf) = 300 gpm. 

• Fire Hose Operation: The volume required for sprinkler operation is 
added to the water volume needed for Fire Hose operation (250 gpm). In 
this example, Total Design Flow is (300 fpm + 250 gpm)»^ 
^550 gallons / minute 

► Flow duration is 60 minutes, resulting in the minimally required 
water volume for automatic fire sprinkler system operation to be 
(550 gpm x 60 minutes) = 33,000 gallons 



Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Ordinary Hs^ard 



Ordii>ary Hazard 
I 



5PRIMKLER SYSTEM 



DESIGN AREA 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



■' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl, Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCCu|Mf¥>^S from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



For a Light Hazard Application: 



Design Density (.1 gallons per minute (gpm) / square foot) x Design 
Area (3000 sf) = 300 gpm. 

• Fire Hose Operation: The volume required for sprinkler operation is 
added to the water volume needed for Fire Hose operation (250 gpm). In 
this example, Total Design Flow is (300 fpm + 250 gpm)»^ 
^550 gallons / minute 

• Flow duration is 60 minutes, resulting in the minimally required water 
volume for automatic fire sprinkler system operation to be (550 gpm x 60 
minutes)= 33,000 gallons^, 

• Tank volume is (33,000 gallons/ 7.481 gallons per cubic foot) 
\ 1= 4411 Cubic Feet. 



Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Ordinary Hs^ard 



Ordii>ary Hazard 
I 



5PRIMKLER SYSTEM 



DESIGN AREA 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



■' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl, Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCCu|Mf¥>^S from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



For a Light Hazard Application: 



Design Density (.1 gallons per minute (gpm) / square foot) x Design 
Area (3000 sf) = 300 gpm.. 

• Fire Hose Operation: The volume required for sprinkler operation is 
added to the water volume needed for Fire Hose operation (250 gpm). In 
this example, Total Design Flow is (300 fpm + 250 gpm)»^ 
=550 gallons / minute 

• Flow duration is 60 minutes, resulting in the minimally required water 
volume for automatic fire sprinkler system operation to be (550 gpm x 60 
minutes)= 33,000 gallons^, 

• Tank volume is (33,000 gallons/ 7.481 gal ons per cubic foot) ^- 

= 4411 Cubic Feet. 



Size of tank (Cubic Feet) = (length * width * height) 
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Table 4-1 Sprinkler System and Water Supply Design RfeCiuirements for 

Sprlnkler^d Facilities 



OCCUPANCY 
CU^SSIFICATION" 



Ordinary Hs^ard 



Ordii>ary Hazard 
I 



5PRIMKLER SYSTEM 



DESIGN AREA 



HOSE 

STREAM 

ALLOWANCE 

UMIn (GPM) 



■' Refer to Appendix 6 for OCCupsmcj' ti&ierdl classifkcatiDn. 
" See paragraph 4-2.3.1. 



Note: Thfl praEBdiofi rBqukflnwnlS id»nlili*d ifl T^Ciie 4-1 aie based on standaniJ oomnwrdal 
pradiccB fdlowfld (hroughuul <Svili8fi Influslrv for higiiiy protect»d risk (HPR) propedie*. Table 
4-1 r^pif^senLt Ihe minimum neqiuinemBnrts n«OBSsary Id *SlabliSh minimum Hjmprehensivie life, 
img^im, BTd pfDpflrty loss pfeventiOfl, Tablft 4-1 wW ?daptied as a result from dateilad sludiiCS 
by Factory Mutual of less ejipei'ierUM from 1^S6 to ISfiS, loss Bxpariervce in sisi«cteiJ 
OCtuiMfKites from 1^6 to 1&77 and fraoi lfilSI-1390, and fn* test J8lS. 



Metric 



SsiinK^*]*jniiujl]ij 



- Sprinkler Volume: Design Density ( 4.1 liter/ mz) is the volume of 
water needed to be delivered to the Design Area (289 m2) 

= 1148 liters / minute 



• Hose Volume: The volume required for sprinkler operation is added 
to the water volume needed for Fire Hose operation. In this case, 
ttl48 l/m+ 950 l/m) = 2100 liters / minute 

'Flow duration is 60 minutes, resulting in the minimally required water 
volume for automatic fire sprinkler system operation to be (2100 l/m 
X 60 minutes) = 125,000 liters — 



Tank volume is (length * width * height) / 1000 liters / cubic meter) 
= 125. Cubic Meters 
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Source: 

NFPA Fire Protection Handbook 
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For Further Information 



Contact 



E. W. Bob Boulware, P.E., M.B.A. 

Design-Aire Engineering, Inc. 

— Indianapolis, Indiana, USA - 

www.desian-aire.com 



Toll Free 866-515-9090 



